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ABSTRACT
We describe our work on developing a mobile game that utilizes
local history and cultural heritage in its storyline and content. The
game is depicted in the town of Kemijärvi, Northern Finland, in the
1920’s, and its aim is to encourage visitors and locals to get to know
the town’s history. The game was designed with input from history
experts on the topic, and it introduces local history in the form of
a narrated story, where the user has to visit the town’s historical
places and characters. We present the design process, the game
concept and a user evaluation. As the lessons learnt and findings
from our design process, we highlight the challenge of finding the
balance between historical accuracy and engaging game narrative,
and the importance of selecting the target user group and involving
them when refining the concept and user interface design.
CCS CONCEPTS
• Human-centered computing→ Human computer interac-
tion (HCI); User studies; Information visualization; •Applied com-
puting→ Arts and humanities.
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Figure 1: The mobile game is based on the local history of
the town Kemijärvi.
1 INTRODUCTION
Cultural heritage is increasingly taking advantage of digital tech-
nologies. Historical content and information about cultural heritage
sites is not only found in the books, museums and archives any-
more, but via internet and smart phones. Different types of web
services are available for searching historical data repositories, and
museums and historical associations have their own web pages to
introduce the highlights of the content. There are also more and
more technology based tools to get information about local cultural
heritage, such as mobile app based thematic walking tours with
location based content. Knowing more about the local history is
often of interest to locals, tourists, and history enthusiasts alike.
In this paper, we introduce the design of a mobile application,
which utilized gamification to introduce the history of the town
Kemijärvi, Finland, Figure 1. By fusing together pieces of local his-
tory, we created a mobile game, where the user is familiarized with
the history by conducting narrated tasks with historical characters
and places in the town. In the following, we describe the design
process, the design and implementation, and the initial user study
evaluating the game. We also discuss the challenges when creating
a local history mobile game.
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2 MOBILE TECHNOLOGY FOR CULTURAL
HERITAGE
Applications designed for augmenting the environments with cul-
tural heritage content are numerous. Overlaying the physical world
with historical information has been done by using advanced vi-
sual interfaces [6], and also with haptics [8] and audio UIs [1].
Augmented and virtual reality are also being applied for cultural
heritage content [9]. Examples of this include e.g. a mobile AR
game placed in Manila, designed for teaching the Philippine history
[11], and mobile AR application for Prambanan Temple Complex,
Yogyakarta, to support informal learning on the historical temple
area cultural heritage [10]. HMDs have been used to explore e.g.
the virtual presentation of Salla historical graveyard [7].
Large audiences have become familiar with location based mo-
bile games especially due Pokemon Go, which created a world-wide
phenomenon with smartphone users [5]. There are many exam-
ples of mobile tools to access location-based information, the early
GUIDE tourist guide being the first example of this [3]. REXplorer
is another example of a location-aware tourist application [2]. It
utilizes gamification and narratives based on old stories and the city
history to make the user to explore the city. Different approaches for
content creation with local cultural heritage have been employed,
including automated content creation [12] and user created con-
tent [4] for location-based narratives. Cheverst et al. have created
a mobile service platform, where people can insert local heritage
content, e.g. photos, and create narrated walks with POIs triggered
based on the user’s location [4].
3 THE GAME
3.1 The Design Process
The design process for the game started with a fieldtrip to the
town Kemijärvi and the historical sights in the town center, e.g.
the town museum and the old fire station. Visual data, such as 360-
degree-photos, were collected from the locations. From this data we
created 360-degree-walkthrough-demos, which were then tested at
a co-design workshop during a second fieldtrip to Kemijärvi. Partic-
ipants of the workshop included small travel agencies and museum
staff, who gave feedback on the selected scenes and comments on
the local history. In the workshop, the historical themes and a need
for pedagogical edutainment content and historical storytelling
was highlighted. The local stakeholders were interested in how to
revive history, and make it more interesting for today’s audiences,
especially schoolchildren and tourists. In addition, the town mu-
seum was consulted for the historical content, such as maps and
photos.
We continued the design process by interviewing an art histo-
rian and exploring the publications by a Kemijärvi history novelist
to get more in-depth knowledge on the cultural history and the
local historical characters. The material from the town museum
and interviews with the cultural historian were utilized in gaining
understanding of the historical details, events and their locations,
Figure 2. Based on the research, the time period of the 1920s was
chosen, as it was found to be an active period in the economic
growth and cultural development of the town, with many interest-
ing professions and characters.
Figure 2: Investigating the local history for the game design.
Four different preliminary game concepts and core game mecha-
nisms were designed based on the historical characters. The concept
of a postman that links together different historical characters and
the Kemijärvi sites, was chosen for further development. Also, the
genre of casual gaming was decided on as the main focus; the player
did not need specials skills or previous experience, and the game
did not require a long time commitment.
3.2 The Game Concept
The game concept is based on a narrative, where Lyyli Perunka, a
well-known local lady at the time, is organizing a birthday party.
The player’s avatar is a postman in the 1920’s, and the task is
to deliver the party invitations to other influential and historical
persons in the town. At the same time, the players have a chance
to get to know the persons. Lyyli guides the player along the way
and tells facts about the characters and the buildings of Kemijärvi.
The historical persons are placed in the historical buildings, and
to complete the task, the player needs to visits the location, which
is detected with the smartphone GPS. The player can see how the
buildings looked like in the 1920s in the phone virtual reality or
augmented reality view, and at every location, the player collects
a present for the birthday. The player can follow the route on a
game map, and sees the progress of the delivered invitations with
the postman’s supply list and picked up presents in the postman’s
bag. At the end of the game, the player can test the accumulated
historical knowledge with a quiz.
3.3 The Concept Evaluation with a User Study
3.3.1 Setting of the Study. For the user study, we created an interac-
tive prototype with Marvel App simulating the UI. The simulation
was run on a mobile phone, and had the game UI layouts with
POIs that enabled the participants to progress on the game. The
game concept was tested with five children (female, 8-11 years) that
had earlier experience on playing games on a mobile phone. The
user study was run in three test sessions, where the participants
attended in pairs (n=4) or alone (n=1). For the practicalities, the
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Figure 3: User test on-going.
evaluation was organized indoors, in a room where photos repre-
senting the physical Kemijärvi buildings were placed to be visited
during the the evaluation session, Figure 3. Each test session lasted
approximately for 15 minutes. During the test, the participants
were asked to think aloud and prompted with additional questions
encouraging them to give comments.
3.3.2 Results. The participants’ feedback can be divided into two
categories, i.e. related to the game design and story, and focus-
ing on the user interface and interaction design. Related to the
story content, the participants were interested in the narrative, and
wished to know more about the buildings and characters. Details
making the game characters interesting were found important to
engage children in the game, and character information such as
age, name, favourite color, pet animals, and how good they were in
their profession, were asked during the session. The participants
also wanted to know more details about the historical buildings.
The participants remembered the information about the historical
persons well in the end quiz.
For the UI design, the interaction, terminology, and colors were
commented. The brown color scheme of the game was perceived
somewhat not typical or attractive, but also seen as part of the
history context, e.g.: "These colors are quite old fashioned, but as this
[game] was about old times, that is understandable". The participants
thought that some words were difficult to read, especially if callig-
raphy was used, or if the terminology was foreign. Some usability
issues in the UI design and the game mechanics were found. The
input areas and the next steps in the interaction flow were unclear
at times, receiving questions such as "What should I press now?". The
interactive elements on the UI needed to be more clearly visualized.
3.4 The Implementation
After the prototyping phase, the game was implemented using
Unity3D game engine, which made it easy to add cross-platform
support; Android and iOS. The game was designed to be played
using a mobile device with GPS support. The game environment
was created based on open street map data, and first, a tool for
reading the open street map data and generating a 3D environment
map data was designed and implemented. The city generated by
using the 3D tool looked quite simple, taking inspiration from other
GPS-based games such as Pokemon Go and Harry Potter - Wizards
Unite. The game world was mapped with GPS coordinates to the
real world.
All event location content was created by using traditional 3D
modelling tools, Blender and Substance Painter. 3D models were
created of the most important buildings. This was seen as a way to
provide the player better understanding about the location and the
surroundings. Four 3D non-player characters (NPCs) were created
for the 3D world to give tasks to the player. High-poly and low-poly
characters from the same 3D model were created inside ZBrush
tool, and Blender was used to UV-map both versions of the same
character. Inside Substance painter tool, the high-poly data was
used to texture the low-poly model of the character to optimize the
visual look and feel, and to match the performance of a smartphone.
The narrative characters were created by using 2D element art
by the artist working in the project. The avatar dialogues and story
parts were illustrated in 2D format to decrease the production time
and to maintain a consistent art style.
4 DISCUSSION
The main challenge in the game design was finding the right bal-
ance between the historical accuracy and creating an interesting
storyline and characters. For example, the historical anecdotes and
stories needed to be simplified to work in a mobile UI and in short
character dialogues. Also the historical time window needed to
be selected carefully to create a coherent and engaging historical
story with authentic details and characters. The audience may wish
to have additional details in the characters to make them more
engaging, which became evident with the children participating
in the user test. This requires skill and careful consideration in
design in order to maintain the historical framework plausible and
correct, especially as the purpose of the game is to introduce the
local history.
It was evident that the local stakeholders involved during the de-
sign process were enthusiastic to have a game with the local history
and cultural heritage content. They could see several potential user
groups for the game from schoolkids to tourists. It was evident from
the user study however, that it is important to think of the main
target group of the game. Especially one needs to keep in mind that
the age of the children influences on the required complexity level
and presentation of the historical information. Whereas this may
seem as a self-evident condition according to the user centric design
principles, it is still too easy to forget when creating the narrative
and content with the local and history experts. It was important
to run the user test during the design process with children, as the
participants gave valuable feedback on the UI design, terminology,
and the story content.
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